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Lessons from Landscape Ecology
Old questions about how large a single reserve
must be, either to maintain species richness … or
to maintain populations of particular target
species …. [are giving] way to new questions
regarding the optimal scale for the entire network
of conservation lands, their relationship to
surrounding lands, how lands in all categories
are actually managed, and whether the overall
management regime is capable of maintaining
ecological integrity.
Noss et al 1996

Lessons From Landscape Ecology
• Connectivity/Linkages
 Some perform as if no structure under most conditions
 Some move fish under all possible conditions
 Some to mitigate density-dependent thresholds

 Some for redundancy/emergencies

• Habitat
 Some large, with full suite of patterns & processes
 Some small, with limited functional value
 Spatial mix should support genetic variability &

redundancy
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Lessons From Landscape Ecology
• Managing the context is most effective strategy
• Human activities drive transformations
• Conservation improves and protects the network
 the mosaic of habitat patches, reserves, and linkages

• Key is to manage the risks and uncertainties
 habitat disturbance, habitat isolation, and interspecies interactions

• Apply “Transitioning to Sustainability” skills for deliverables
 Visioning-to-Action
 Models & Forecasts
 Coordinating Infrastructure
 Collaborative Enterprise

Vision-to-Action:
understanding desired future conditions

Courtesy Jim Waddell, USACE
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Vision-to-Action

Courtesy Jim Waddell, USACE
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Models and Forecasts

Models and Forecasts:
useful comparisons

S. T. Jackson et al., Science 325, 567 -569 (2009)
Published by AAAS

Fig. 2 Contrasting ecosystem trajectories from historic through present to future
configurations, indicating degree of change from the historic ecosystem
(e.g., physical environment and species pool)

Models and Forecasts
Models and Forecasts are basis for
• Environmental Impact Assessment
 Action-focused and resource-focused analyses

• Environmental Performance Measures
 or Rating criteria

• Optimizing Mitigation Options

• Transparent Goals, Assumptions, Interactions
• Coordinating Infrastructure and Use of Water, Land
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Coordinating Infrastructure
• Regulatory focus on management goals (transparent)

• Project owners get one-stop shopping (simple)
• Regulatory process is an even playing field (fair)
• Communities define desired future conditions

• Lifeline Infrastructures are independent variables  Transportation
 Electric Power
 Water Supply
 Wastewater
 Telecommunications
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Collaborative Enterprise
• Deliver better projects, faster and cheaper
• Generate information that is useful relevant to the
decision at hand, and appreciated by decision
maker(s)
• Organizations are transparent about how team’s
input will be used
• Prioritize values, etc., to generate key
environmental performance measures
• Apply to all investments (green and gray
infrastructure)

• Common across local state, and Federal regulators
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References
• Hydraulic Engineering Circular … design guidance
 HEC No. 26
 Culvert Design for Aquatic Organism Passage
 Oct 2010 - Kilgore, Bergendahl, and Hotchkiss
 See Kilgore/Bergendahl presentation at this conference

• Synthesis … background and framework
 Publication No. FHWA-HIF-07-033
 Design for Fish Passage at Roadway-Stream Crossings:

Synthesis Report
 June 2007 - Hotchkiss and Frei

12

Managing Risk and Uncertainty:
Project Delivery Tools
• Synthesis
 Collaborative process for inputs and goals
 Performance based
 Generates a range of solutions

• HEC 26
 Hydraulic modeling process
 Design engineer selects appropriate hydraulic model
 Guidance on inputs

 Single solution

• Manage critical uncertainties / monitoring
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Managing Risk and Uncertainty
Project Delivery Tools
Using both the Synthesis and HEC No. 26
• Develop a competent multidisciplinary project team
• Conduct thorough evaluations

• Present findings clearly
• Communicate expectations
• Document existing, as-built, and post-project site
conditions
• Single design solution
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Managing Risk and Uncertainty:
Why Link HEC No. 26 and the Synthesis?
• HEC No. 26 generates a single solution
 regardless of your objectives
 Regardless of how you treat uncertainty

• HEC No. 26 includes room for uncertainty (or
ranges)
 high Q, and unknown fish energetics

• HEC No. 26 leaves room for different models
 e.g., HEC RAS or HY8,

 Allowing for community input
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Why HEC #26 and the Synthesis?
• Encourages managing site in context
 Can balance a suite of goals, including AOP, in design

• Supports stream simulation where appropriate
 design is based on bankfull width - a metric of dubious value

for projects expected to last 50 to 100 years

• Calls for multi-disciplinary teams, and is data
intensive.
• Approach is superior to one-size fits all “standard”
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Hotchkiss (Synthesis)
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Managing Risk and Uncertainty:
Designer - Project Engineer
• Engineering Code of Ethics
 Canon #2: Engineers shall perform services only in

areas of their competence.

• Standard of Care
 Must be upheld by engineers on all projects
 Are determined by a judge or jury after the fact

 Are based on opinions of experts
 Are not necessarily uniform
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Thanks!
Managing Risk and Uncertainty
“[I]t is possible to improve on common sense”
by methodically focusing on the package of
premises and results, by calculating with
beliefs.
Dennis V. Lindley

U.S. Department of Transportation

Federal Highway Administration

